Identification of a molecular chaperone in the eukaryotic flagellum and its localization to the site of microtubule assembly.
Monoclonal antibodies that recognize HSP70 family members from evolutionarily divergent organisms were used to identify both constitutively-expressed and stress-inducible HSP70 proteins in the green alga Chlamydomonas. These monoclonal antibodies also cross-reacted with a 70 kDa flagellar protein that comigrated with the constitutively-expressed HSP70 isoform(s) present in the cell body; this is the first identification of a molecular chaperone within the eukaryotic flagellum. Fractionation experiments demonstrated that much of the flagellar HSP70 was bound to the '9+2' microtubule axoneme. Incubation of isolated axonemes in ATP, but not AMP or AMP-PNP, caused significant release of the previously bound HSP70 as is characteristic of complexed HSP70s. Immunofluorescent localization in whole flagella showed that flagellar HSP70 was concentrated at the distal ends of flagella, sites of axonemal assembly in vivo. Extraction of axonemes under ionic conditions known to cause the release of capping structures that link the distal ends of the axonemal microtubules to the flagellar membrane also caused the release of axonemal-bound HSP70. Taken together, these results suggest a model in which an HSP70 chaperone may assist in targeting tubulin and other unassembled axonemal components to the flagellar tip where the chaperone may also participate in the assembly of the '9+2' flagellar axoneme.